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ABSTRACT FOR |
ARMED SERVICES RECRUITING RESEARCH: Issues, Findings, and Needs

by

Richard C. Morey and John M. McCann l

Manning the Nation's Armed Services will continue to be a crucial ‘

issue for the remainder of the 1980's. With the projected growth of

PR T

the Services during this decade and the downturn in the 17-21 male '
population, the ability of the Services to meet their quality and

quantity recruiting goals becomes of central concern. The accurate

estimation of the supply for various types of recruits becomes especially

important when one views the over $720 million budgeted for FY81 and the

impact that any military pay raises can have on the DOD's manpower costs

of over $40 billion annually. In addition, perceived difficulties in

recruiting can impact on weapon system design decisions, authorized

manning levels, and exacerbate the debate concerning the draft; hence,

it is clear that few 1lssues today warrant more attention than improving
the efficiency and effectiveness of military recruiting.

This paper provides an introduction and review of some of the key
issues involved in modeling and estimating the supply of military
recruits. It summarizes and compares the findings of selected econo-
metric models, all of which are based on enlistment experience since

the introduction of the All-Volunteer Force in 1973. It also presents

some new insights and directions for research dealing with simultaneity,
validation, data base selection, and the cost-effectiveness of various ;
types of recruiting expenditures. It concludes by listing some of the

research needs to be addressed in the future.




ARMED SERVICES RECRUITING RESEARCH: Issues, Findings and Needs

by Richarg C. Morey and Jobn M. McCann
1.0 PROBLEM PERSPECTIVE AND THE RECRUITING PROCESS

The intraduction of the All Volunteer Force (AVF) in July 1973 was accom-
panied by a dramatic increase in the level of effort expended to meet the var-
10us quantity ang quality goals of the Armed Services. For exampie, the re-
cruitment of enligted men and officers with no prior service costs about
$620 million for fiscal year 1978 and is budgeted at approximately $720
million for FYB1. In addition, advertising expenditures for military recruit-
ment have increased from $6.7 million in fiscal year 1970 to nearly $100 mil-
lion in fiscal year 1978; even after adjustment for inflation, this represents
a tenfold increase. These amounts, together with the renewed depate concerning
the possible return to the draft, the projected growth of the Navy towards
600 ships during this decade, and the projected dePograohic reductions in
the number of male 17-21 year glds until the mid 80's, render this general
topic of prime interest. This is especially true when one appreciates the
magnitude of manpower costs for the Vation's Armed Services, a figure aver
20 =silliem zpmygally,  Hemce v —yiziucements 38 L2 hhe truzer zend
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military compensation carry with it huge financial impacts.

Parceived difficulties in the supply of military recruits, both on a

month to month basis as well as on a vear to year basis, can also have long term
effects that ars sometime overlooked. The Department of Defense takes into
aceaunt =raecticns 3f the sualit. ang aJuantity of new recruits that .t “eels

can realistically be abtained in ugcoming vears in making kev wveapon svstem
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design decisions. Hence, the authorized manning levels of the Services and
its implications in terms of the various options open to the Nation are
strongly influenced by. perceptions of supply. Indeed in the past few years
the Department of Defense has lowered recruiting quotas, at least partially
in response to severe recruiting shortfalls occurring when the quotas were
higher. Hence it should be clear that better methods for estimating supply
of recruits can have pervasive impacts.

Military recruiting is based on the postulated complementary nature of
advertising and recruiters: advertising stimulates inquiries to a recruiter,
the role of recruiters being then to "close the sale." It is argued that
imbalances in either dimension will result in unmet quotas, either because
of insufficient leads, or the shortages of recruiters to follow up on the
léads. As a consequence of this philosophy, each service receives two
separate Congreasional appropriaticns, one for recruiters and their support,
and one for advertising. Of the total amount to be spent on advertising, a
certain portion is allocated to national advertising agencies for a national
campaign aimed at increasing general awareness of the military. The "copy"
is geared towards motivating the potential recruit tc seek out more infarma-
tion about a military career and appeals to the training. exgerience. travel.
educational benefits, etc. to be obtained. The balance of the advertising
budget is allocated to direct mail campaigns, hand-out materials for the
recruiters and for locally placed classified ads, all designed to produce
leads (i.e. formal inquiries and requests for more information). These
leads are managed and tracked at the headguarter's level, the pertinent
information beinq dissimenated to the appropriate recruiters. The recruit-
ers, following up on these leads, provide counseling, perform some screen-

ing of the applicants, and attempt to obtain a signed enlistment contract,




i.e. a legal commitment to report for service within a specified period af

time. Associated with this facet is the so-called Delayed Entry Program
whereby those signing contracts can delay their actual date of entry
for up to 12 months from the time of the contract signing.

Hence a recruiting campaign produces three key types of outcomes:
i) a number of leads, ii) a number of enlistment commitments, or so-called
contracts, signed by various types, e.g. those with high school degrees,
those with GED's, those deemed to be school eligible based on scores on a
standardized exam, etc., and iii) the number of shipments, or so-called
accessions, to Recruit Training Centers; it is this quantity on which gquotas
are based and shortfalls recorded. An Appendix is included which presents
an overview of the growths in the budget, the variation in the level of
quality enlistments obtained over the years and a detailed "snapshot” of
the resources and the results for the Navy for 1978. The Appendix alsa
includes a bibliography and comparison of the often divergent findings of
twenty efforts performe; since 1974 which utilize post All-Volunteer enlist-
ment experience as the basis for their conclusions. The next Section sum-

marizes the types of insights obtained from these efforts.
2.0 FACTORS STUDIED IN ESTIMATING SUPPLY OF RECRUITS

This Section discusses factors which have been found to impact contracts
and/or accessions. It should be noted that the preferable dependent variable
is contracts (in contrast to accessions) since advertising, recruiters, pay,
unemployment , etc. have their impact not so much on when the individual
reports to boot camp (i.e. an accession), but on whether or not he signs a
contract and when. Hence, time series models using accessions as the depend-

tent variable must include large lag effects to have any chance of accuracy:




on the other hand, this feature introduces multi-collinearity which can dis-
tort the parameter estimates. The thirteen factors found to be among the
most important are:

i) The Unemployment Rate - E£ssentially all researchers include the un-

employment rate for the eligible group, i.e., the male 17-21 year old group-
ing or the general unemployment rate. A few (e.g., Fernandez [10] and
Greenston and Toikka {14]) also find a strong lagged relationship associated
with unemployment, whereby increases in unemployment make themselves felt
for many months into the future. The latter also utilized two stage re-
gression approaches to attempt to desl with the simultaneity between the
enlistment rate and the youth unemployment rate, but reported the estimates
reached from such methods were essentially those obtained from single stage
methods. The unemployment elasticities reported are in the range of .19 to

'5'

ii) The Number of Production Recruiters - It is generally agreed that
the pre-All-Vzlunteer stulies (e.g., Gates [51]), that did not include recruit-
cruiters as a variable most likely were misspecified and as a consequence
overstated the impact of military pay. Essentially all studies now include
the numoer of recruiters which, together with their support costs for autos,
telephones, rent, utilities, clerical, etc., comprise over 80% of all recruit-
ing expenditures. A few (e.g., Jehn and Shugart ([19]) have utilized a factor
to weight the number of recruiters by an experience factor. For quality
recruits, the elasticity related to recruiters seems (e.g., [23]) somewhat
higher than that for the non-quality recruit, most likely based on the differ-
ences in the level of rapport required._

Several of the cost-effectiveness studies have recommended that increas-

ing recruiters is one of the most cost-effective options for meeting future




requirements. The elasticities range from a low of about .3 to a high of
over one, with most studies concluding that recruiters exhibit diminishing
returns.

iii) Advertising - The Services spend annually over $125 million on
military advertising covering such diverse media as TV/radio, magazines,
billboards, classified ads, direct mail campaigns, minority campaigns,
and even Joint Dod Campaigns. Amey [3] found advertising to have an elas-
ticity of .16 - .25 for the Mental Category IlI, (i.e., the lowest mental
category acceptable). Goudreau [13], in their cost-effectiveness
analyses, utilized .06 for advertising versus .33 for recruiters. More
recent efforts [23] seem to show that the optimal mix of dollar resources
for advertising and recruiters might be in the range of about a 15% to
85% split, respectively. Ongoing efforts are attempting to improve the
timing, media mix, and geographical placement of the advertising budget.

iv) Demographics - The variables that have been tried and found to be
helpful in cross sectional analyses, in improving the predictive capabili-
ties for quality recruits, include: i) percent Black in the reqion (nega-
tive correlation); ii) urban-rural mix, i.e., percent of region's popula-
tion included in an SMSA (positive); iii) propensity to enlist, based upon
responses to questionnaires geared to general perceptions of military in
the area (positive); iv) percent of youth in college (negative); v) extent
of military presence (positive); vi) number of high school seniors (positive);
vii) labor force (negative); viii) density of area, i.e., population/sq.
mile (positive); ix) area education level (negative); and x) per capita
income (negative). These variables are particularly useful in improving
recruiter allocation and in setting quotas by area. The use of dummy var-

iables in cross sectional studies also has merit in that it captures differ-
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ences in recruiter efficiency and other demographic variables omitted; it | +
generally gives rise to lower elasticity estimates than if the geographi-
cal dummies were excluded. However, while the inclusion of area dummies
certainly improves the accuracy of forecasts, their inclusion in models
used to set quotas is not recommended since it would tend to penalize
efficiency by raising quotas in those districts which have overper-
formed.

v) Seasonality - In time series models, particularly for quality high

..g_‘-..‘j_

school graduate recruits, the inclusion of monthly or seasonal dummies has

been found, e.qg., [14], to greatly increase the explanatory power of the
models and is sorely needed to not bias the estimates. The advantage of
cross sectional analysis is that these effects do not have to be dealt with.

vi) Special Events - Special situations, such as the termination of the

GI bill, a policy switch to utilize paid TV advertising, etc. require the
analyst to attempt to adjust for these situations so as not to bias the time
series models. For example, December 1976 was the month in which contracts
greatly exceeded any other month because it was the last month for which
signing an enlistment contract would entitle one to the benefits of the GI
bill. Hence, any analysis that did not adjust for this event could result
in very misleading results. Another example is the impact of the Civilian
Employment Training Act (CETA) begun in 1977, whereby the U.S. Government
began spending several billions of dollars aimed at providing initial
employment and training for disadvantaged youth. This Program involved
some 360,000 men for three-month periods and could weli be one of the

major causes of the substantial drop in contracts in 1978. A commonly

used device, although not an entirely satisfactory one, is the inclusion

of a dummy variatle to allow the intercept to vary to adjust for the




impacts of special effects. One of the needs for future research [26] is
to develop alternative approaches for handling such situations.

vii) Quotas -~ One study [19], using cross sectional data for 1973 and
1975, felt there was an inhibiting effect of guotas, even on quality en-
listments. They further felt the goal setting process used by the
Recruiting Command is extremely impartant in determining the overall
efficiency of the recruiting campaign. In [23] a "moderator" approach was
used in which the productivity of recruiters,in terms‘of quality recruits,
was modeled as a function of the difference between their total monthly
guota and their "dues in" from the Delayed Entry Program. The results
showed expectedly that, when the recruiters were pressed to meet the monthly
totals, the quality of the recruits obtained was reduced.

viii) Demand Limitations - Most researchers feel that regressions can

safely be applied to the HG graduates/school eiigible supply estimation

area since these are not demand limited, i.e., the services will essentially
take all they can obtain of those types. However, Savings [24] feels that,
if there are not enough school slots at any given time for certain supply
limited categories and the recruit must enter the Delayed Entry Pool, a
demand limitation is still operating. To reduce these problems, he suggests
performing separate analyses for each of the supply limited skill categories.
A technique to combine predictions of the quality and non-quality recruits
revolves around the use of simultaneous equations where quality and non-
quality contracts are treated as endogenous variables. In this case, the
number of non-HSG contracts signed is a function of the number of HSG con-
tracts signed and the quotas. Estimation techniques developed for censored
data may also be useful.

ix) Inter-Service Competition - Some studies such as [12]or [15] have




tried to control for the actions of other services by inclusion of other
Services' recruiters, their levels of advertising or accessions. The
latter study suggests that the Army, as the market share leader (at least
in the amount of spending) may be helped by Navy advertising. The problem
has been to develop a uniform geographical unit which facilitates cross
sectional analysis of this type.

x) Delayed Entry Program - The option for a recruit to delay his

et

actual accession or shipping date for up to a year from the time he signs
an enlistment contract bhas become a very powerful factor in recruiting

analysis. Presently over 80% of all of the Navy's accessions are through

the DEP program. The attractiveness of utilizing the DEP mechanism is
enhanced by the fact that time in the DEP counts against the six year
reserve obligation, and counts toward longevity for pay purposes.

One researcher [24] has argued that the length of the wait in the DEP
has a negative effect on enlistments since if a recruit isn’'t allowed to
ship directly, (because of lack of school seats) he remains unemployed
until he can. However, others, e.g., [15] and [23], have found that the
size of the DEP pool has a positive effect on leads and om HSG contracts,

most likely because of the peer "grapevine network" whereby those men who

have committed themselves convince their friends to do likewise.

xi) Level of Military Compensation and the Symmetry Issues - Many

studies have attempted to deal with this very controversial aspect of supply,
utilizing either the relative ratio of military pay to civilian pay, or the
absolute levels of military and civilian pay. The estimation of its correct
impact is extremely important when one recognizes that, of the over $40

billion per year in Dod manpower costs, nearly 50% of it is for basic pay.

Earlier studies, whose data base was longitudinal only, had great difficul-
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ties in separating out the effects of increases in military pay and increases
in recruiters; this was since they tended to move together since the incep-
tion of the All-Volunteer Force.

A second aspect of the impact of pay centers on which elements to
include, i. e., basic pay, allowances, bonuses, Gl bill benefits, fringes, etc.
and the relevant time horizon and discount rates to be used. Amey [2] found 4

that estimates of military basic pay elasticity exceeded those associated with

"in kind"” compensation. The resolving of this issue becomes very important in
determining the mix of pay and fringes which vields the maximum response per

dollar expended. It is also thought e. g., [14] and [23], that the high quality

recruit is less concerned with his short term level of pay, but responds
more to the training and experience available and the impact these will

have on his long term income stream.

Another difficult aspect of this problem is the so-called "symmetry"
issue, i.e., are enlistment responses the same to a percent change in mili-
tary compensation as to a percent change in civilian compensation. Some
researchers have suggested that the military pay elasticity is significantly
smaller than that for civilian pay. To demonstrate this, [14] reports mili-
tary pay elasticities at 1.203 to 1.261, and civilian pay elasticities at
-1.673 to -1.921. 1If non-symmetry is indeed the case, then conventional
wisdom which suggests basing military pay raises so as to keep the ratio
of military pay to civilian pay constant, could result in serious recruit-
ing shortfalls.

Finally, estimates of elasticities for pay for enlisted personnel vary

greatly, from the 1.25 used by the Gates Commission [11] at the beginning
of the All-Volunteer Force to almost no impact at all, e. g., [12]. Add-
ing another dimension, [16] finds pay elasticities of .61 and 1.18 for whites

and non-whites, respectively.
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3 xii) Federal Minimum Wage - Cooper {7] and Fernandez [10] have found a

negative relationship between the level of enlistments and the minimum wage
which is particularly pronounced for the lowest mental quality group, i.e.,
Mental Category III.

xiii) Length of the First Term - The Army and Navy have experimented with

various year contracts. The impact of reducing the six year and four year

contract to two or four years have appeared to result in moderate increases

in enlistments; however it is not known to what extent "substitution effects"
are operating.

xiv) Profile Analyses - One recent study [28], based on a longitudinal

study of 1972 HSG cohorts, found that individuals most likely to enlist are
those from families with middle to lower middle family incomes, and average

to slightly below average math and vocabulary skills. Others [9] have com-
puted correlations of many personal factors such as socio-economic level,
education, self-perceptions of worth, attitudes toward authority, desire for
"respect and dignity,” ''good marriage," etc. with quality enlistment rates.

They found many of these to be highly correlated, both positively and negatively

xv) Size of the Eligible Pool

Most regression studies have defined the dependent variable to be the
enlistment rate; in so doing they have implicitly assumed the elasticity of
the eligible quality pool to be 1. However most researchers (e. g., [16] and
[23]), using as an independent variable a factor such as the male high school
senior population, find the elasticity for the supply pool to be substantially
less than one, perhaps more of the order of .5. In addition Beswick and Cooper
[21], in studies for the Air Force using cross-sectional data for April 77 -
March 78, found the elasticity for high school seniors to be only .13. The
rationale for this less than proportionate decline in enlistments is thusly:

when the population pool susceptible to enlistments is larger than that actually
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being contacted effectively, then small marginal declines in the population
pool will have little effect on accessions. They further argue that only when
the entire susceptible population is being contacted can accessions be expected
to decline proportionally with the eligible pool. This theory, of course, has

large implications for accurately forecasting supply.

3.0 SIMULTANEOUS VERSUS SINGLE STAGE MODELS: "Market" and "Allocation" Effects

With very few exceptions, practically all of the supply studies have been
of the single stage variety, i.e., it has been implicitly assumed that the
levels, timing, and geographical distribution of resources affect the key
outcome variables of enlistments of various types, but are not affected by
them. One exception to this is [14] where the simultaneity of youth unemploy-
ment, and the number of enlistments was investigated. The idea here was that
the higher the number of enlistments, the lower might be the youth unemploy-
ment, and the lower the youth unemployment, the lower the number aof enlist-
ments, etc. Unfortunately, the youth unemployment rate, developed by the
Labor Department, does not reflect enlistments in the military and so searches
for simultaneity of this type may be fruitless.

Morey and McCann [23] used a simultaneous equation approach to separate
out the "market" and the "allocation" effects, that is, to what extent are HSG
contracts from certain districts the result of recruiters having been allocated

there, or is it the case that recruiters were allocated there because con-

tracts had been obtaimed from those districts in the past? The "market"”

effect has to do with the response of the market to an increase in the

number of recruiters, whereas the 'allocation" effect has to do with the
recruiters being allocated to an apparently high potential market. Hence, it is
sort of a "chicken and egg" phenomenon as to which is really the cause

and effect. The same issue applies for the timing of the advertising,
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i.e., are contracts signed in certain months because the advertising was |
pulsed in those months, or is the advertising pulsed in those months because
of the past seasonal distribution of contracts or leads?

The model utilized three years of monthly data for 43 districts to
build a two-year model with a year's lag of HSG contracts and leads. The
past year's geographical distribution of HSG contracts was used to help
explain the assignment of recruiters for the present year; the monthly dis-
tribution of the past year's leads was used to explain the feedback strategy
used by the advertising agency as to when to pulse their advertising.

In formulating a simultaneous model, aone first postulates various pos-
sible interactions between the endogenocus factors and how the exogenous fac-
tors make themselves felt. Then, by performing multi-stage least square re-
gressions on the empirical data base, one either confirms these interactions
and quantifies them, or rejects them and hypothesizes other interactions.

The interactions and dependencies found are depicted in Figure 1. An
eight equation system was used in which the levels of HSG and non-HSG enlist-
ments, the numbers of National Leads, the numbers and locations of recruiters
utilized, and the size, timing and location of four different types of adver-
tising constituted the endogenous dependent variables. The exogenous var-
iables included the various demographics, quotas, and district and monthly
dummy variables.

The results can be summarized as follows:

i) For the key endogenous variable of HSG contracts, we find an elas-

ticity related to recruiters of .901, and an elasticity for
National Leads (two months lagged) of .039. We note an exogenous
relative pay elasticity of 1,37 was obtained which agrees well
with some results from single stage analyses (e.g., the Gates

Commission estimate [11] of 1.25). Similarly, the elasticity on
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FIGURE 1

INTERRELATIONSHIPS FROM SIMULTANFOUS REGRESSION
WITHOUT DISTRICT DUMMIES
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ii)

iii)

iv)

14

Leads agrees very well with the recent cross sectional, single
equation model developed by Beswick and Looper {21} for the Air
Force. This waork used data from April 1977 to March 1978 and
found an elasticity for Leads of .04. We also note that the elas-
ticity of .907 for recruiters obtained from the simultaneous model
is about 30% higher than that obtained from single stage models
using the exactly same data base. Crawley (8], in his analyses
of HSG recruits for the Marine Corps, found recruiter elasticities
for HSG's of between .63 and .79. From these studies one might
infer that intermingling of the "market” and "allocation effect,"
ignored by the single stage approaches, may have led to a small
under-estimation of the impact of additional recruiters.

It is also interesting to note the significant allocation effects
operating--namely the geographical distribution of last year's HSG
contracts affecting the geographical allocation of this year's
recruiters, and the impact of last year's monthly distribution of
National Leads affecting this year's pulsing of the large TV/radio
budget. This concurs with the rationales used by the Services to
help reach these types of decisions.

We also note that the geographical distribution of the recruiters

is almost perfectly correlated with the geographical distribution

of dollars spent on local advertising; this is consistent with the
current practice of the Area Commander to allocate his local area
advertising budget on the basis of the assigned number of recruit-
ers. Similarly, the timing and size of minority advertising (which
is largely radio) follows that of TV and radio expenditures for the
general youth population.

Finally, we note the intuitive negative relationship between HSG
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contracts and non-HSG contracts; this is capturing the substitution
and demand limitation for non-HSG enlistments, where more HSG en-
listments imply that less non-HSG enlistments are needed and will
be accepted.
It is felt that the use of multi-equation systems should be expanded as
more years of detailed monthly-district data become available. Better esti-
mates of any "multiplier" effects operating are needed to forecast the conse-

quences af any policy changes contemplated.

4.0 TIME SERIES VERSUS CROSS-SECTIONAL VERSUS PCOLED METHODS

This section addresses some of the issues in the continuing debate re-
garding the type aof data bases that should be used in supply estimation. The

key choices are: 1) time series or longitudinal analysis, using national

data with aobservations taken monthly, quarterly, or yearly; 2) cross-sectional

analyses using county, district, or recruiting station observations taken
from one time period; 3) a combination of the above, the so-called pooled
methods, which can utilize variability both geographically and longitudinally.
The key considerations in this debate appear to be:
i) Cross sectional methods alone face severe problems in deriving esti-

mates of elasticity af military pay since they cannot observe variations in

military pay over time. Fechter and Amey [2] point out that cross-sectional
approaches are constrained to deriving pay elasticities from only civilian
pay variations. This has associated with it the possibility of bias asso-
ciated with potential systematic measurement errors in the civilian pay var-
iable. In particular, they claim that if one works with cross~sectional
methods only, there can be a significant downward bias in the pay elasticity
since variations in the civilian pay are probably inversely correlated with

factors (such as cost of living) that represent the set of non-pecuniary dis-
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taste for the military; [23]) obtained larger pay elasticities using a pooled ‘
data base than those obtained without the longitudinal variation.
ii) In time series analyses, the high correlations between military pay
raises and increases in the number of recruiters have made it almost impossible
to separate out their effects. In fact, in recent analyses by Fernandez (10],
using data for the period of 1970 to 1979, neither variable was significant
by itself, but the combination was jointly significant.

iii) Time series models typically have given higher elasticities than those

using cross-sectional methods, perhaps because of the reasons suggested earlier
due to their not accounting for military distaste. Time series models that
have not included recruiters unequivocally have yielded higher

elasticities for the military pay variable than those that have included a

measure of recruiting effort.

iv) In cross-sectional analyses, [2] points out that it is almost impos-
sible to separate out regional differences in civilian wages, unemployment
and propensity to enlist; they strongly suggest the use of pooled data bases.

v) If one is interested in estimating the lag structure or "stock of
good will" associated with advertising or unemployment, one must, of course,
use a data base with varidation over time. Knowledge of such a lag structure
is important in determining the proper timing for the advertising budget and b
in separating out short term and long term effects. A popular device for
accomplishing this is the Koyck distributed lag model (e.g., see [20]) which

utilizes an autoregressive term on the right hand side of the regression to

measure the rate of decay of various factors.

vi) In pooling particularly, it is necessary to determine if the data
are from the same population. Pooled data is best treated by statistical
techniques that automatically control for autocorrelation of the error terms

and allow heteroscedascity.
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5.0 RESULTS OF A RECENT VALIDATION EFFORT AND A COST-EFFECTIVENESS ANALYSIS

Morey and McCann (23] developed two supply equations, one for all High
School Graduate enlistments and one for bright HSG enlistments; the latter
group consisted of those recruits scoring in Mental cateqories 1-111A on the
Armed Forces entrance exam. The predictive equations were developed using
data from the period January '76 through December '78. This ir.volved a pooled
cross-sectional and time series data base consisting of monthly data for 43
districts, or 1,548 observations. A log log model was used so the resulting
coefficients could be interpreted as elasticities. The Koyck distributed lag
model was used to model the long term effects. A heteroscedastic regression
technique known as the Park's Model (e.g., see [20]) was utilized which auto-
matically adjusted for autocorrelations and unequal variances. A recursive,
two equation system resulted where the first equation expressed national leads
as a function of advertising and demographics. The second equation expressed
enlistments as a function of leads, recruiters and other factors. No district
dummies were used in the regressions; instead, district demographic character-
istics were used to capture the differences among the regions. Monthly dummies
were used to handle the strong seasonal nature of recruiting for quality
recruits.

After verifying the reasonableness of the coefficients, in terms of the
direction and magnitudes of the elasticities with those of past studies and expert
opinion, the equations were used to predict the monthly and geographical
levels of enlistments for the independent period of January 1979 - September
1979. The actual levels of advertising in the November-December 1978 periods,
the estimated length of the advertising lag, as well as the actual levels of

advertising, recruiters and demographics for each month in guestion, were
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utilized in the equation; the demographics included the size of the high
school male senior population, the area's unemployment rate, the area's per-
cent black, the area's urban-rural mix, and the ratio of military pay to civi-
lian pay in the area.

Summaries of the forecasting errors are shown in Table 1 for both HSG
enlistments, and for bright HSG enlistments. Recall that no geographical
dummies were used so that differences in the forecasts and actuals may be due tu
real differences in the operating efficiencies among the districts. It should
be pointed out that at least a partial reason for the HSG enlistment model
to apparently outperform the Upper High School Graduate enlistment model is
a difference in the rigor and completeness of the data bases used for the two
groups. These problems notwithstanding, it is felt the validation efforts
were quite successful, even at the regional and monthly level, and offer some
real potential for aiding in the geographical allocation of recruiters and in
the timing of advertising expenditures. The reader is referred to [22] which
discusses budget allocation models designed explicitly to utilize these types
of response functions.

Estimates of Elasticities and of Relative Cost-Effectiveness of Various Types

of Recruiting Expenditures

Having established a degree of confidence in the estimating procedure,
the equations were re-estimated using the entire 45 months of data, including
the independent nine months held out for the validation effort. The long
term elasticities are shown in Table 2. Note that the really important con-
trolleable factors appear to be recruiters and local advertising.

Table 3 shows the estimated marginal costs to obtain an additional con-
tract of each type if all the additional funds were expended on only one type
of resource; the other levels would be assumed to have been held constant.

Hence, while the elasticities utilized are based on the 45 months of data,
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Table 2

Long Term Elasticities
Based on Monthly District Data

Over Period January 1976 - September 1979

' Factor

1

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

No. of Bright
High School male
Seniors in area

No. of High
School male
Seniors in area

No. of Recruiters
in area

Dollars of Local
Advertising Impacting
in area (constant
dollars)

Dollars of TV/Radio/
Billboards from GEP
Budget Impacting in
area (constant dollars)

Dollars of Magazines
Advertising Impacting
Area (constant dollars)

Dollars of Direct
Mail Impacting
Area (constant dollars)

Perception of
Military in area

Percent Black
in area

Percent Urban/
Rural in area

General Unemploy-
ment Rate in area

Ratio of Military
Pay to Civilian
Pay in area
(average first
year)

All HSG Enlistments

N.A.

.2398

.718

.0557

.0051

.0067

.0032

.6056

.0033

.137

.2552

Upper Mental
HSG Enlistments

.0552

.2301

.7406

.0604

.0016

.0021

.001

.586

-.061

.147

.1792




EXPENDITURE
TYPE

1) Recruiters
and suppore
materials

1) Locally
placed
classified
ads

3) TV/Radio/
Billboards
({Includes
minorictles
adverctisiang)

4) Magazincs
and
Supplemencs

3) Dirccet
Mail

20

TABL. 3

3

ESTIMATED MARCINAL COST PPER ADDITIONAL
ENLISTMENT 1IN FY?79 IF ADDITIONAL
DOLLARS SPENT IN ONLY ONL RESOURCE

LEVEL OF
ACTUAL EYPENDITURES
IN FY79+

1,405 man-years
plus § 3.779 million
in broshures, ctc.

$ 1.024 milltion

$ 4.635 million

$ .229 million

$ .23S million

ESTIMATED LEVEL
REQUIRED FOR | ADDITIONAL
1S ENLISTMENT

.083] Recrulters
man~-ycarsh

$ 323

$ 113,619

$ 601

$ 1,291

ESTIMATED LEVEL KE=~
QUIRED TOR 1 ADUUITLIONAL
UPPER MENTAL lUSG
ENLLSTMENT

.1224 Recrutters
man-yeacrse*

$ 452

$ 65,765

$ 2,903

§ 6,257

+ The advertising costs represent only the actual placcment cost of che advertising
and do not include copy costs, overhecad or profits of the ad agencties.

* Thisceprcsents$1,766 to § 2,582, depending on the types of cost included., At che

margin this {s equivalent to an added recruiter

enlistments per year,when the actual average was 16.71.

** This cost 1s § 2,594 to § J,794,

actaining an addfcional 11.998 HSG

At the margin an sdditional recruicer would be

escimated to add anocher 8.17 upper mental HSG enlistment per year, the average

fn FY?9 betag 11.0).




m

21

the level of contracts and level of resources utilized are for FY79.

Note that local advertising seems to be the most cost-effective mechanism
with recruiters and magazines as second choices. Advertising in local classi-
fied ads, while it does not appear to have any impact on national leads, does
appear to generate visits to the local recruiting stations. Its main advan-
tages are that it is relatively inexpensive and impacts the reader when he is
very motivated to find employment. Also note the diminishing returns operat-
ing where an additional recruiter could be expected to add only about eight
bright HSG enlistments per year compared to the 11 bright enlistments each

recruiter averaged in FY79,.

6.0 NEEDED RESEARCH

The following are some suggestions for the directions of future research
and the issues to be addressed; the list is by no means complete.

a) Analysis and integration of "local leads" intoc the enlistment equa-

tions:
Until very recently the only lead data base available was for so-
called NOIC or national leads. These leads are the result of
national advertising campaigns, the elasticity for quality enlist-
ments on NOIC leads being about 4-5% and lagged about 2-3 months.
Another lead data base, which began for the Navy in January
1980, offers the potential of being significantly more valuable in
predicting enlistments. This data base has the acronymn of LEADS
(Local Effect Accession Delivery System) and tracks inguiries to a
local recruiting station. It contains information by month and dis-
trict on the total unduplicated number of such leads, the number of

those qualified for the Navy and the numbers of those who ultimately




b)

c)
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sign a contract. It is also suggested that there may be a simul-
taneous, synergestic effect operating between national and local
leads which needs to be analyzed.

Impact of other Services Advertising and Recruiters: As mentioned

earlier, most studies geared to predicting enlistments for a given
branch of the Armed Services, have not included the level of recruit-
ers and advertising used by other services. Exceptions to this include

[12] and [15] which seem to shaw that there is no unfavorable effect

on Navy recruiting resulting from the efforts of other Services;
indeed it appears that Air fForce efforts appear to have a posi-
tive influence on Navy accession. It is recognized that differ-
ing district boundaries and data availability problems compound
the difficulties in this area, but it would appear such know-
ledge would be extremely helpful, especially at the Department

of Defense level; this is especially true when it's recognized
that all services must "win'" to some extent and that there cannot
be any big "losers."

Pay-Related Issues: Since the issue of the proper level of military

pay needed to insure the viability of the All-Volunteer Force has
such tremendous dollar implications, it behooves researchers to be
especially diligent in analyzing this particular facit. Some of
the unresolved questions related to pay and recruit supply are:
i) Are there differences in the responsiveness to pay and
key demographics, such as the unemployment rate, by serv-
ice? Preliminary models [8] seem to indicate that enlist-
ments in the Army appear most responsive to changes in
relative pay and enlistments in the Marine Corps the least

responsive,




ii)

iii)

iv)
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Do military and civilian pay exhibit non-symmetric elas-
ticities? This [5] has been reported to be true for the
reserves where estimates have been made that a doubling of
the reserve's salary would have to occur to prevent short-
ages there.

Are there differences in the first term pay elasticity for

whites and non-whites? This question is especially impor-

tant when one appreciates that most of the large drop fore-
casted in the 18 year old HSG populations over the late
1980's, is for the white segment of the population. Indeed
the non-white portion of this population is forecasted to
grow by several percentage points. Some studies (e.g.,
[16]) calculate for upper mental category HSG enlistments,
a pay elasticity for Blacks equal to four times that of
non-Blacks.
How does the elasticity for basic pay compare with that for
"in-kind" compensation? A unique feature of military serv-
ices is that the serviceman receives, in addition to basic
pay, many benefits such as allowances for quarters and sub-
sistence, medical benefifs, pension, use of recreational
facilities, commissary and exchange privileges, etc.

A knowledge of the perceived impact of these benefits
is important in determining the best mix of these forms of
compensation to obtain the maximum enlistment and retention

response.

d) Impact of quotas: As mentioned earlier, the geal setting process

can be very important in determining the overall outcomes of the

recruiting campaigns. Ongoing efforts are addressing the gquestion




e)

)
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of setting contract goals for the recruiting districts (as well as

on shipments) and improved management of the Delayed Entry pool.

Other efforts are aimed at financially rewarding recruiters who meet

or exceed quotas for critical types of recruits, and tracking by
recruiter, the fraction of his recruits who do not attrit in "boot camp."

Quantification of Uncertainty: Most all of the enlistment fore-

casting models developed to this point have not dealt with the
important question as to the level of confidence in the estimates
generated. The uncertainty is of two basic types: the lack of
knowledge as to what the demographics (such as the unemployment
rate) will be for the period in question, as well as the lack of
precision for the models which utilize the factors as inputs.
While we can perhaps do very little about the former, the latter
type of uncertainty can certainly be addressed using the standard
errors, covariances and autocorrelations generated by the estima-
tion techniques. Simulations may prove to be a useful approach
to utilize the statistical outputs being produced to obtain the
confidence intervals needed for informed decision making.

Use of controlled experiments: Because of difficulties associated

with collineaity, the notion of large regional experiments geared
towards systematically increasing and reducing recruiters and adver-
tising expenditures has great appeal. A large experiment has re-
cently been performed under the direction of V. Carroll of the
Wharton Applied Research Center and preliminary results [26] agree
with the earlier econometric modeling results. Other experiments
{25] have dealt with the use of shorter enlistment contracts and
expanded educational benefits, but the results have not been con-

clusive. For example, it is not known to what extent any increases

Sao a0




in the enlistment rate were the result of a "substitutions effect"”
where individuals enlisted earlier than they would have otherwise.
Clearly, more efforts are economically warranted in this type of

investigation.

This list is by no means complete, but is given as an indication that

there are still many significant, unresolved questions in the area of Dod

supply estimation. Only in the last few years, under pressure from Congress
and the General Accounting Office (e. g., see [1) and [18]) have the Services
devoted the resources and energies to developing the types of data base and
analytical efforts needed to address these critical issues. It is hoped this
overview will help stimuylate and facilitate other researchers in this problem

area which is so vitally important to our Nation.

PR A TS




*S38eal1d

—uy (rews Ajuo aonpoad 03
Ayayi1 2a1e sabueyo swaiixa
SI0W °"S8Y S® 83ATIUID

-uy 19y3j0 dsay 3Inq ‘001$
Kq Aed buijiezs aseald

~Uul 03 S| UOTILPPUSUMODII
{3oeduy awes jInoqe aaey

09 1eadde ¢ [I¥v -Kaeyfrtw
03} pasodsypaid jou asoyl
103 Aryetroadsa ‘3joeduy
aar3tead aswos aaey (IV

‘SjusuIST{Ua SIINY
we1boid Aiyjud palkerad a4yl
uy poriad bBuyjygesm syl IRyl
suye(d os[vy ‘sayiobajed
11148 ajeiedas uo sasijeue
bujop Aq uoyIRITWIT puewap
arqyssod yyym 1esp prnhoys
buo ‘s3Inioax A3yyend

ybry 103 uaas jeyy savis

“3,UPTP Iey) Ss0YI Y3 tm
patood aq prnoo yeoh apew
jeyl sIOFIASTP 3yl 3T Sutw
-1933p 03 3uUOp Sem 31833
1e0¥IsFIVIS ¥ "JURdY3
-tubysuy sem Ked Arel3y(iW

‘gejonb ge (1am
se yuejzoduy Ki1aa yood
paLe12p JO 2zZ18 BpPUTI OH

"OTpex/AL WO
juads buraq A1juaxand 8Y
yonw 003 ey} siaeadde 31

‘®6AT131093J 33 os(e buisiiaaApe
auyzebew pue sial InIdda
s3uaoax A3rjenb bBujsesaduy
103 wsjueyosw 3IA}I0BIJ
-380D K19A @ 13j30 03
su23s s8ainjjpuadxa Hursyy
-39Ape TrOo0] 3O bursearourg

@I SNOLIVIUVA QW SIINSH

*Koyrod snuoq
uy obuwys (g (002§ ‘001$
‘0s$) Lwd buriaeis Ayyjuouw

U81IND Uy P8WIIDUY (2
uotang

~§13uco ATYyjuow 3juasaid bBuyye
~UTWIIa *°2°§) IDueIBIESE
{euorIeoNpa (Y :83ATIUSOUL
JuswIsIyua £ pautuexzy

‘sobem jo d2angeaw 03
SA})ISUIS BUWIRIO pue ‘IYI-I
satiobaje) [ejual saypnis

‘3,UptpP eyl asoyy pue
Teob Tenuue apew jeyl Isoyl
03Uy 8307I3STP sajviedas

*popniouy satqeyava bug
-syilxaape parye3lag -weaboad
Ax3ud poderop ojuy bujob
asoyy pue ‘gjuawdiys 103x7p
ojuy pbuyob sycerjucp

303 K310TI8019d sajebyisaaur

‘81eniIodow ayy JO yf UIYITA
sem pue poyiad awyy juspuad

-apuyj ue xo3j worjenbs ayy paiysay

310332 uolIepIIeA ¥ °83IdR1)
-u0d 9SH tejrusw iaddn pue
830e13U0d 95| 103 sotydeab
-owdp 9 pue ‘8193 TNI03X ‘buy
-873313Ape jo sadi3 snoyiea

9 Jo A3 orIse[d saiInsed|

LSNYHL

SIIANLS ATddNS ONILINYOIAY JOA HOLVW A0 ABAMANS 1

Kanang 6L61 TI®l

LL-9561 A1xa3aend

*6L Pue 8L ‘LL6T 8,K3 103
sask{eue 1vak ajbuys ajeredss
ejep [PUOTIDIB-8B0ID

8L "93g
-9¢{ ‘uep potyaad 103 BaTISE
swy3/Teuotioaes 88010 pal[ood

*{3pou
bey peInqIIIB TP ‘aeauty Bot
PRZYITTIN (81192 ATyjuom-301a13
-81P €61 Butatoaut ‘g¢ 3deg
-9¢ °uep poyiad 13A0 89TI9S
2wy3/1euoTioa8 §80ID0 Palood

ad1anis SITHOOILVYD ANV viva

0861 ‘Yool
SLONA XAV (S

{90303 1YY X03 pdairedaad)
0861 ‘Yradv
{~dxod

YoIwasay $IDINOBIY) SONIAVS (¥

0861 ‘TTdV
(VND) Dy¥asdIod (¢

0861 ‘1aqueidss
(Kaen
pue vIN) NAIATI PUw NISNWH (2

0861 °‘xoquedaq
(93nQ) RNVOOW Pue xsoW (Y

SYAHOYVIASIY




*ajex
juawioydwaun jo 3oeduy

Ou puij uvd !{S[apow I1eIUT]
boy saajaxd Inq stapow ¢
f(e 103 awes Klajewyxoadde
S3[N8ax Wy} 8Ije3I8 {G°

0} p* jJo K31orIse[a sey
uvoryeindod yinok isjuaum
~-dyys 9SH (ejusw i1addn z03
sejonb jo joeduy ou sputy

Lyt 3o

VIII-1 satxobajeo ejuau
103 81931N1d531 jo A3¥OI3
-se[a pue §6z 3o buysyy
aoape jJo A3ToIIsefs urelqo

*3ATIPATIBUOD
310W JOYMIWOL BIIM BUOTY
-2pUdWNODDI JJBIS INQq UOT)
-0311p uy 8,[3pow YITM pax
-INDUOD SUOTIVPUBWWOIDI UY
sabuey) 8193INIOST 0091
buyajoaus uoapenbs auo

103J sITpNE PII]J SATBUIIXD
WOolJ SUOTIPPUILWODIAI OF P
seduwoo suoyjedolle IYyyz pue
S333ThIDaI 23BDOT[R 03
posn 21am suoy3dung asuod
-821 9yl °g9° sem sanfea
Tenjoe ayj pue suoyjoypaad
19pow 8Yy) uaIdamM3Iaq ~= ayL

- 1ood

107uas SN 1a(TRuws ayl Ay
-utew 83103[3J31 BIYL °UOY3I
-en3ts ajex juawiordwaun
ayy uo Euypuadap 30z 03

1y woij syfgL uy pauyeaqo
Iey) se SIUSWISTITUD HSH 3O
[2A3] suwes ay) 9g-Xd Ut
buyjeiauab 103 ‘saefiop
jULISUOD U ‘IBEWIIOUT
juaniad ayy jo abuex ayy

*SOTILPUIDB DIWOUODID
Juaxazyjip 10J 98-7861 103
83USWIBTIUD JO SUOTIOTP
-2xd sa)ew ‘!satrjyojiseye
juawlordwaun ybty sputyg

*830TAIBIP UIAYIIOU
10j] sayqeliea Aumnp sapnioury
ts1aopow 3IThoT pue aeaurl bop

‘aeauj] sajebyisanuy -sejonb

pue uorjerndod ‘8133§NAOAI
uaaMIIQ UOTIRTSII0D 3oNPal
03 [1e3ap uotrjels buyjtnio
-3X SIZYTTIN ! (9301 JUBWISY]
-u3 ue O3 3IVLAJU0D UF) 8IuUdW
-3STTUd 83ISRO3I0J 9y Iyl ur
197j8wered 9213 v 8Y uoyrIen
~dod yinok 103 Kj3yoyisera syl

*buysyIIaape

303 tepouw Hoy Yyiim [apou
Jeaufy e 83zZ¥ITIn °@rqerIea
Kiojvue1dxd se sjuawWIBSTTUd
Te303 Buysn ‘sjusuysyyua
K3t11enb 3sedaxoy o3 sadwoiay

*SI01U9S [OOYPS YbYY JO Iaqunu pue
‘8123 1N1021 ‘Speay [euojleu pa
~-pniouy saiqeyaea juapuadapul

*atdues aYy3 JOo 3INO pray 83D[FIO

3InIvax 69z Bursn auop sem
310332 uoyjepriea terixed v

‘83jUdWIBFTUD HSH
103 sejonb snoOLIeA pue
‘8L61-9L61 potaad woij pa
~ugelqo sa1ITOTISL[d PIZI(IIN
‘si07uas jooyods ybry agew jo
suo13doafoad pue S80TIRUIDS
OTWOUOd3 ¢ 103 9861-Z861 AJ
103 sysdyeue uojjerauab
j96pnq ‘fapou butjumerboid
aeauy7-uou e Hursn ‘pawiogiad

*sa[qejIeA JUD
-puadapuy se juawiojduaun
pue 3IThIoa1 ‘abem wnuiulW
‘Aed sazyyyan‘tasyazas Aq
9I11 OW ‘9USH
‘YIIT DH ‘9asH
‘II~-1 OW ‘9SdSH
uo 833213U3IOUOD pue
Topow xeduyy HOol 83ZTTTIN

*Kiaobajen

{eauaw pue aaibap sH Aq
umop uajoiq aie sjuaudyys
tuoyjelgs BuTaTnNIosY Iutiel
'8€Z 103 8L X4 103 sjuaudyys

VIII-I OW (q

8,98H (®
pa2TpNl1s 8371106
-33e) [PIU3W pue uof3zeonpd
-KaeN 1ernbay
J03 suoyssadsoe Arasjrenb
‘gL jo x9jxenb y3p 03 ¢
Jo xajazenb pig ‘sayaas auyl

* (8301330

ITNI091 @ES I10J [PUOTIOAE
-88010) @§L YdIeW 03 (¢ Trady
203 TIOUIJUOD JUIWIBYIUS TV

*sfseq 0OyIISIP-ATYyjuoun
v uo g30vI3U0D 9SH
BL6T 080 - 9L61 “uer

*8UOTEE300W
Ataajzaenb ‘seoiAiss §

‘6L61 3o 193awnb pag
03 0L6T 3O 193xenb pag

(8dxo) suyieny 103 pazedaad)
6L61 ‘3aquwaidas

(sysijeuy teaeN 103 123ua))
‘M XIIMVED

6L61 ‘23quDAON
(VND) ou39q109

{92104 ATV 30) pdIaedairy)
0861 Axenuep

(euyrozed yanos 3o -ayun)
NDISMEY ¥ ¥3J001

0861 ‘Axenuer
(3)nQ) XIAMOW

0861 Lixenaqed
(aNVd) 2IaNVNYES

(o1

(s

12

1]

(p




wafqoid snoyias e
jou juamiojdwaun yinok
PUR SJUINIB (U usamIaq
wayqoad Ajjoueiinuis (3
“III OSHN
103 96° pue JI-1I "IV
103 9%y -9 jJO 83N
-1o138e(d Aed Axervlin (2
caje
-1adoadde jou Aed aayy
-e{a1 Yitm uvojjernuiod (p
*aq Iybyw
37 s8¢ 919A98 8P 10U
10od buyjui[dodp adouay
pue g° jo A3yoyisera
ue sey azys [ood ayy
*III-1 °*3ed uy jueuy
-wop ai1e jJusukoydwaun
pue azys pood a1qYbITA (°
*gayjaob
~-a3e3 Ljtr1enb i1omor
Hbuowe ajox 1abuoris
sAeyd Ked Kxeliryw (Q
31008 LDJ4V 9beiaae uy
abueyo 3¢°* saonpoid Aed
BAT3RT3X uy abueyo 31 (e

-pe
-paau sy II0YOD Iyl jo V0t
I0 28343 JO 000°9¢€Z pue
abar(oo o3 buyob jou aae
oym spo-xeak g1 000°06L
21w 213Yy ‘13yjzabol
safaobajes om3 asay3y buyl
-3ngd *3I0yod> pro-iawak gy
Yyows uy sajenpeib-yooyos
-ybyy-vou uopyTIw [ 3yl
WOo13 umelp a1Ie g uAMISTIU
000°021 buyuyewax ayl
-aba[[0d 133Ud 30U Op OYym
9GSH 343l jJo ts1 10 000°L92
IBIIUS ISNW SIDTAAIS Y)Y
‘3391 90SH %69 © ufRIUIYW
ol -abarroo x3jud asay3ly
3o jrey suo “1ooyds ybiy
woi13j pajenpeib aaevy yanok
plo-1eak g1 jo jrey Inoqy

‘SfL 8¥ ‘uoyy

413391 JO 83093 J2 WO} selq
paemumop bBuyaowar ‘Led

03 K3jrotrise(d LA ddns aing
‘g 81 ‘A3rrenb juejsuod
je ‘Aed o3 suojEsasoe jo
Addns jo A3yotaserd -907°
87 Aed 03 ojiex A3ffend
JudwmIsTi{ua jJo K3yot3ise(a

*Aed ueylyjard

3o sawaX y 03 Aed aseq

jJo saeak y 38113 JO Of3e1
pazyIlyan “Ked Axeaylim jo
joeduy uo pajeajussuco 3II

‘wexb

-0ad ¥y1 9Yl O3 SIFSO[ JUIS
-3adax uayl Yoyym Ajnp aayjoe
uo Axjua 03 xovad gL Xxa uy
d3q ut 3uads a19m gIV3IK-uvl
OLE’EY 2wOS -3aax980d Apeod
tenpyAatpul uo uoyido dza 3o
309339 aAyjebau ayl sajoN

cgarqeiaea

snouabopus se Xj3yrenb pue
item y3im Tapow snoaueInuIs
‘spzenbs 3svay ’'obeys 2

{8381A1083

83pnIoxa)

OSHN ‘Al

9SH ‘Al

OSHN ‘III

OSH ‘111

9SHN ‘II-I

OSH I11-I
LL6Y zx931enb Y3y 8L61 ‘19q0320
~0L6Y 1931wnb pig {*3su1 ueqan)

suoyseeooe Araa3aenD VINIOL 9 NOLSNITYD (¢y

8L6T ‘Ioquadag

TL6Y - TLeT (QVSO) VI'TIDIS 9 WALNNH (21

(#0104 1YY 203 peixedead)
6L6Y ‘ATne
(*d10) Yoi1vesay SVOINOLSY)

9L dung - §9 sunp JUVONHS 2 XUVA 20 (11




*g23 TYM-uou

103) 8308 683 20uay pue
ISTIUD BaTPW BITYm I10W
‘dn saob juswlojdwaun se
*2°1 '83093]32 uoyIn3yISsQNs
JO I[NSa1 Iyl 8y €5 - AL

8t 9 Ked wergrato
€5~ 1] Juaukorduaumn
€9° 95" 8197 TIODX
seE” "’ 100d a21qYb11®

ALIHM-NON 3LIMM

satytorise[d XaeN
*uoyjeindod yinok
qqQibrITa 9yl Uy Jurrd9P 3yl
103) se sjuausyius Xjrrenb
uy suj[oap [euoyliodoid e
uey) S8sa[ SF dSaaY3y ‘-9°§
‘as mI3Yylo aq pynos It
Jeym jo jiey noqe Afuo 8}
s{{e33I0Ys Uo oeday 3yl
*53uI09p Yood aqibITe
3yy se ‘9Oudl ‘uorIeIn
~dod a21qt16¥13 ayy 103 €
3o K3yoyrisers ue suyelqo

*paTpnis susiueyosw iaYyjo
ay3 se aarloerljv se aq
03 saseaiouy Aed pivoq
-3yj)-s8010e 103 X3PlO

uy (g° pajewyisa o3 paied
-wod) 0g-S2 3O IIPIO JO
9q 03 aaevy pInom s3TITI1I
-ge(a Aed Axeljryw IRY)
paiels - sagevaiduy abpjuad
~-13d paeoq-ayl)-esoxoe

Aq Isel pue sayavies
1PJUBWIIDVY PISWIADUT

Kkq pamorio03 ‘', Buysyiiaa
-pe/HUTITNADIX Ppasedrd
-ug, pue .noancmm Juow
~381{ua aaow, Aq A{9Isof(d
I9A pamoT103 ‘IJuaydo}ll3le
IsoW 87 8393SFIUD

u3WOM UT ISVIIDUT YL

-a3ex juawiordwaun

y3nok uj JueUTWIIIBP
juejzodey ue s§ 3d103
Ioqey uUeylIAl> [e30l 3O
21eys §,4YyInok azaym diys
-uoy3e[a1 1WdUT[ sUTRIqO

B Baatd 2 had

*1 3o K3porisera ue
sey jood a1qQrbyIT® Iyy swnsse

jou saoq

*80TATO8 YOowd

103 pue IITYM-UON pue dITUM
VIII-I DOW ‘9asH

*819A31 8L Ad 3I®

PIay 194y3zo yoed ‘uoyjdo
yoes 103 S33ISTIUI UDWOM
K3trenb jo aaqunu aseaxouy
gasnuoq jua

-38Y{Ud JO Isn ageaIdUY
buysyjaaape

pue HBUTITNIDSI IBEIIOUY
{auuosiad pajsyrue Iv

03 saduemorte_pue Aed
poIsIruUa uy aseaIDUY
Te3UdWaIOUT ue Ipjaoxd
{OWM) s3ouemorTe pue Ked
s3swaiduy
~pavoq-ayl
~gg8oxov [eiauab v apyaoad

(s

(v

(€

(£4

(1

82938 1UD

K31Tenb jo 1aqunu paxyinbax
burpyoy pue buyjoeirlje 103
SaATIRUII}[® ¢ pazAieuy

*s1ayxom Aiosyaiadns

-uou pue terInjtnoribe
-uou uy abem L1anoy
abeiaae Jo juaozad e
abem [e1apaj wnwiulw pue
"95103 URT{TATO oTvw [v30)}
Uy Y3INnoA atew 3jJo uOfIoRI3
‘Juaufoydusun [(eIIA0

jJo uotiouny Be jJuawiord
-waun Yyjynok jo (apouw
uotssaibax sdoyansq

(aosv 103 paxedaad)
LL6T ‘aoquazdas
(D¥9) NTTIV * HONH (91

‘6L XD
103 93w3s Aq [RUOI1D98-8601)

(uotaesusdwo)d

*90° AIe3ITIN UO UOTSSIWEOD

3o K3royiseis HuysylIoApv *8913 193 paxedaig)
‘g€ 3o Kayoyisere I93ni1ooy 8L61 ‘YoaeH

(O49) "te 3@
NZTIV ‘SYIWR0S ‘NVENAN0D (ST

‘g 3o K3yojasetrs
Ked Kaelyitw 8azyyian

*safew pYO-i1e3ak pZ-8T
‘gorewm
pro-avek 6Y-81 !9L-1S61

8L6T ‘YOIWH
(ONVM) 433000 (¥T




-3SEUd Uy suorjeriea
uni 3104s jo sasned
YiItm [eap Atazenb
-ape jou op suoy8saaoe
uo siapow HuUyISTXY (I
(*Burayg
JO 3803 103 paisnlpe
9y udym SITIYOTIBEL[I
Aed abiey punoj £Lexn)
*K1eltiin 10] ajselIsyp
Aaeyunosaduou jussaiadax
Jeyy (buiavry{ jo 3soo se
yons) siojdey yiim pa3
-e[91102 Arasiaauy aq
03 K19yt Aed ueyyiago
uy suo¥ILIIVA ddouys
gay3torisefa Led jo
S3IPNIS [QUOTIIIS-8801D
ur seyq © 9aq ued 213yl (@
s123
-3R] 2y) 103J §° SNSIIA
P10 aYyy 103 g°¢ ‘‘a-°y
Ked 103 sar3rorIsera
Ked juazazjzyp Kiea
aney syoeyd-uou L3yrend
pue s)oetd L3ytrend (p
*Ayrorysera Lpury
-uy, JO 3IeYl SPalavdX’d
K3yoyiseya Aed yseo
Axe3yriw jo ajeuryexy (o
saeybry
A3rorisers Aed uerrrAID (Q
‘TI-1°T e
Kiyorise(a Aed KxeaT(in (®

s I07ARYIqQ
buyjzoae-)xsTa 179yl Ym
JUI)IBTISUOD 8] pue BUOTI®

-19p718uoo> Aed poaasxd suoll
-ex3p§sU0D Juswiordusun
eyl Mmoys BaTII8 w3

eyl sajeys -00t£°zs 3o
3ITNI0ax 1ad 380D feuylb
-Jew puR p°1-9° jo abuea
Uy S3YITOIISRTS YI[m Juwd
-§37ubte WWO puv 8133InID
-21 A{uo ‘KaeN 9y3 104

*s8123yna081

3o uot3idnpoxd payyqyyuy
sejonb 3127 osle Aoyl
*8133§h1091 uoronpoid

3o 1oqunu buysn A(duyis

03 paredwod 3aouUdIB3JITP

ou IpvN B1I33TNIIBX JO
20uatI9dxa burpnyouy punoj
OSI¥ °8307AI98 13Yyj0

03} SIUIWIBYTU3 JO asuadxad
IV 31V BIUSWIBSTIUD AAeN
SURIM (OTYM 83DYAL88 13(3}0
03 sjuamysIjua 3o K310
~138019@ 9AaF3ebau e punog

arqetraeA Aed ayly o3 pay
-e[31 8UOZTIOY puw SIWIYOS
burjunoostp snoyiwa pariy
-Kayorasere Aed jo A1jowais
-uou ayqyssod pajyebyjysaaurg

cuoyyetndod joelq

pue ‘butsyjzaape pyed
‘8133TNI1091 ‘juowiordus
-un ynok ‘Aed ueyiyalo
‘YWD jJo s3oedut pazdyeuy

+gejoud jo pue gaoya
~3198 19430 03 BIUAWIBFTUD
Jo syouvduy palebiiIsasul

I1I~X
OSHN ‘11~1
9SH ‘II1I [ 1153 { TEYY T

9SH 'II-1 (ATu3juow) G.-0L61

OSHN ‘III-I OM
O8H ‘II1 OW
OSH ‘II-I OH Uuo ‘p(-0.61
IBA0 830013 SNBUSD U0 ‘B2 [I98
SWT3 [RPUOTIOSB-8B0ID patrood

*21qIbr1o Tooyoe 9SH ‘AAeN
aegnbay ‘gL XD pue gL XD 103
8301138 IP U0 TRUOTIDIE-BBOID

9L61

VOIS % HIAWSSIWO ‘¥ILHDIA

‘aung
(ou9)
‘KANV

(KaeN 103 paxedazd)
9L61 ‘19q0320
(O¥9) WVIGIW

? ¥O3H ‘¥dAIHDIA

‘XaNV

9L61 ‘I09QEadeq
(¥ND) 1YVONHS 9 NHAC

(61

(81

(Lt




*paxysap a1L3e .

23711 pue ‘uoyidaosiad jies

(opexb pue ‘abe ‘aduayaadxa)

8133 TNI091 ‘ (SwaYyly puw Yjuow)

aurzebow Aq buysyiraape

‘orquiyeAe 831IT[120] [PUOYY

~BONPI pue UOTIVONPD ‘[IAI]

DTWOUODI0TO08 8% Yons B8I0}

-dej [PIUIWUOITAUD Jo Ioedw}

pautwexy °-Juad Aq arqeyywvae

paiybyam jo wns 03 dJdq £q

sjusulsiiua pajybyam jo wns 3jo

Oof3jex se pauyIIp I933Ry Si1aYMm

ajex jusuwysyiuad Ajyyenb pue

23je1 JUIWISTIUD Puv S10309)

*LZ° JO0 uoyeIaI0d u33M33q BUOTINTA10D sajzndwod

pey ,aouelzoduy 30ad 1 = DSHN ‘€AI 20 VAI OW
-sax pue Kjyubtp, ‘1z JoO Z = 9SH ‘@Al 30 VAI OHW
uoyILTI10d @ pey (813p10 € = OSHN ‘IIXI-II OW
a)el ued Juo YOoTym Yiim € = OSHN ‘I OW
asea) Ajyioyjne spiem 9 = 9SH ‘1II-II OW
-0 2pNITIIV °§* ST djex 9 = OSH ‘I OH

Juaw3syiua Ajyrenb yym axaym xapuy K3ytenb
8133101931 JO uUOljR[I310D pajybyam azyryan £Aayy

8d10) auyieW pue ‘adavg
21V ‘AAaeN Aq pamoriol
‘dnoiab yosea 103 83Ty
~-tovise(d Aed Isaybiy
sey Afreaasuab Away oyl (1
*Ked aayje(ar buysn
asoyl ueyy rabaey Arre
J3uab stapow Aed aintos
-qe WOIJ §37IYO¥TISE(I (Y
"S[3pow [RUOTIOIS
~88010 WOlJ asoYjy ueyy
1abae| syapow 827198
awp3 wory 8ay3rorIsery (b
rio1Aaeyaq JuUSW

*gpuruuod burjtnioax
I0TIIBTP BBOIOR PL/T1E/TT
o) ¥L/1/9 woxy sjusuisyiuld

(Amxy 103 poaaedaaq)
9¢61 ‘Trady
*dH0D INIWAOTAAFA WALSKS

({14




12.

13.

[
'

26

REFERENCES

"Advertising for Military Recruiting: How Effactive Is It?" GAO
Repore, FPCD-76-168, March, 1976.

Amey, D.M., Fechter, A. E., Grissmer, D. W., Sica, G. P., "Supply
Estimacion of Enliscees to the Military," General Research
Corporation Report, June, 1976.

Amey, D. M., Fechter, A. E., Huck, D. F., and Midlam, D. C.,
"Econometric Models of Armed Forces Enlistment Lavels," General
Rasearch Corporation, OAD-CR-160, October, 1976.

Armia, James K., "Advertising, Budgets, Advertising Effectiveness
and the Navy's Recruiting Advertising Program,’” Naval Post Graduate
Report, NPS 54-78-009, December, 1980.

Cooper, Richard V. L., "The All-Volunteer Force: Five Years Later,’
Rand Report, P-7051, December, 1977.

Cooper, Richard V. L., "Military Manpower and the All-Volunteer
Force," Rand Report, R=1450-ARPA, September, 1977.

Cooper, Richard V. L., "Youth Labor Markets aand the Military," Rand
Corporation Raeport, March, 1978.

Cralley, Hiiliii E., "The Supply of Marine Corps Recruits - A Micro
Approach," Canter for Naval Analysis Report, CNS-1117, September,
1979.

"Enlisctment Prediction Model," Systam Development Corporation
Report, T=3637/000/00, April, 1376.

Feruandez, Richard L., "Enlisted Supply in the 1980's," Rand Corpora-
tion Report, WD=515-MRAL, February, 1980.

Gatas, Thomas, et. al., Report of the President's Commission on All-
Volunteer Forcs, February, 1970.

Goldberg, Lawrence, "Recruiters, Advertising and Navy Enlistments,"
Center for Naval Analysis Report, March, 1980.

Goudreau, K. A., Somars, R. L., and Allen, J., "Analysis of Selected
Military Compensation Issues,' General Research Corporation
Report, CR-209, March, 1978.

Greenston, Peter M., and Toikka, Richard S., "The Determinants of
Navy Recruit Quality: Theory and Evidance 1970-1977," Urban
Institute, Number 1163, October, 1978.

4




15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27

Hanssens, Dominique M., and Levien, Henry A., "An Econometric Study
of the Effectiveness of U. S. Navy Recruiting," U.C.L.A. Techni-~
cal Reporc, August, 1980,

Huch, Daniel and Allan, Jarry, ''Sustaining Volunteer Enlistments in
the Decade Ahead: The Effact of Declining Population and Unem-
polyment," General Research Corporation, CR-242, September, 1977.

Huncer, Richard W., and Sicilia, G. Thomas, et. a., America's
Volunteers, A Report from the Office of the Assistant Secretary

of Defense (Manpower Reserve Affairs and Logisties), December, 1978.

"Improving the Effectiveness and Efficiency of Recruiting,” GAQ
Report, FPCD-15-69, March, 1976.

Jehn, Christopher, and Shughart, William F., "Recruiters, Quotas
and the Number of Enlistments,” Center for Naval Analysis Report,
CNS-1072, December, 1976.

Kmenta, Jan, Elements of Econometrics, MacMillan Company, New York,
1971.

Looper, Larry T., and Beswick, Charles A., "Recruiting Resources and
A Goal Allocation Decision Model," Air Force Human Resources
Laboratory Report, January, 1980.

Moreay, Richard C., and McCann, John M., "Evaluacing and Improving
Rasource Allocation for Navy Recruiting,' Management Science,
Volume 26, Number 12, Decamber, 1980.

Morey, Richard C., and McCann, John M., "The Impacts of Various Types
of Advertising Media, Demographics and Recruiters on Quality
Enlistments,” Office of Naval Research Technical Report, December,
1980.

1o

Savings, Thomas, "The Supply of ililitary Personnei: A Life Cycle
Inventory Approahc," Resocurces Research Corporation Technical
Reporc, July, 1980.

Sinaiko, H. Wallace, Levien, Henry A., and Graftom, Robert B.,
"Yaval Parsonnel Supply," Office of Naval Research Report, TR-8,
September, 1979.

Sinaiko, Wallace H., Miller, J. J., and Cirie, Jack, "'Personnel
Supply Models Workshop Report," Office of Naval Research Report,
1981.

"Youth Attitude Tracking Study,” Market Facts, Inc. Report, March,
1980.

wise, Domald E., and Horst, Robert L., "analysis of Enlistments in
the Navy as an Occupational Choice,’ Mathtech, Iac. Report,
January,. 1979.




L S, P b madans & pé -y oy Y 2 e o .

" |
SECURITY CLASSIFICATION OF Ths$ PAZLC (Whar Dota Fatered)
READ INSTRUCT!UNS '
REPORT DOCUMENTATION PAGE BEF o RTINS
1. REFONHT NUMBLR | 2. GOVY ACCESSION 1O} 3. RECIPIENT'S CATALOG nuMoulL A

ONR-200-1 v . : ‘

‘ 4. VITLLC (and dubiitie) 5. TYFL OF RCIPCHT 8 PLMiQD COVE 1D

ARMED SERVICES RECRUITING RESEARCH:

indings and Need |
Issues, Fin g S ¢. PCRFORMING OKGC, RCFOFT HuwLL K |

1. AU 1O h(e) b, CONTRACT OR GRANT Noumuttce
Richard C. Morey and John M. McCann _ N00014-80-C-0200
1
P, PLKIONMING ORCARKITATIOI MAME AND LCORLESS 10, PROCGRAM L LLMCRT 122,027 YV as,
Center for Applied Business Research ARCA 3 WOKK UNIT NuMGL S’ '
Graduate School of Business Administration NR 170-903, 62763N,
Duke University, Durham, NC 27706 RF 55521002
i
1. CONTHOLLING OF FICE KAME AND ADDRLSS 12. HEPONY DATE !
Off1ce of Naval Research, Code 452 April, 1981
8 QUIHCY Stree 13. RUMBLK OF 1PacLS
‘_rA:lin%Lnn._MA__ZZZlZ_____
4 MOMITORING AGLNCY NAME & ADDIILSS(IT giltecent frem Contentling Oltice) 15, SCCURITY CLADS. (of thie repory
Unclassified
V96, DECLASSIFIZATION DORNGIALING
SCHEDULC

16, LISTIILUNICH STATLMENY (of thie heport)

Distribution of this document is unlimited. Reproduction in whole or in
part is permitted for any purpose of the U.S. Government.

17. DISTRIDUTION STATLMUKTY (3f the abstact sntered In Ulock O, 11 Jlilere i fre o Kesort)

¥8. SUPPLLMUNTARY KOTES

Supported by the Naval Research Manﬁowér R&D Program. : ‘

19. KLY VLORDS (Continue on raverss side il 1i0cossery and identily L, tlock aumtoer)

Recruitment, Enlistment Predictors, Advertising, Demographics, Military
Pay, Competition, Regression

STNACT (Conitnue on roveree 0160 (I necovoasy and (dentifly By Livek Aumber)
3Ml’ns paper provides an introduction and review of some of the key issues

involved in modeling and estimating the supply of military recruits. It
summarizes and comparcs the findings of selected econometric models, all of
which are based on enlistment experience since the introduction of the All-
Volunteer Force in 1973. It also presents some new insights and directions
for research dealing with simultaneity, validation, data base selections, and
the cost-effectiveness of various types of recruiting expenditures. It
concludes by listing some of the research needs to be addressed in the future,.

) Ghea
f . DD ymias 173 toimonor vuovasis ousontte \
$/7H 03v2-01a° 0001 — ————




